Alcohol and anesthetic actions on excitatory amino acid-activated ion channels.
The actions of alcohol and anesthetics have been studied on excitatory amino acid activated ion channels in mammalian neurons. Ethanol inhibits NMDA-activated current over a concentration range that produces intoxication, and the potency of several alcohols for inhibiting the NMDA-activated current is correlated with their intoxicating potency, suggesting that alcohol-induced inhibition of responses to NMDA receptor activation may contribute to the neural and cognitive impairments associated with intoxication. Studies on the mechanism of ethanol inhibition of NMDA-activated current indicate that ethanol does not appear to block the ion channel, alter the ion selectivity of the channel, or interact with previously described binding sites on the NMDA receptor/ionophore complex. The linear relation between the potency of several alcohols for inhibiting the NMDA-activated current and the hydrophobicity of the alcohols suggests that ethanol may inhibit the NMDA-activated ion current by a novel type of interaction with a hydrophobic site associated with the NMDA channel. In addition, different types of general anesthetic agents exhibit different inhibitory actions on NMDA-, kainate-, and quisqualate-activated currents, suggesting that differences in the profile of inhibition of excitatory amino acid neurotransmission in the CNS among different classes of general anesthetics may contribute to the differences in their behavioral and physiological effects.